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Abstract

Problem/Condition: Asthma, a chronic disease occurring among both children and adults, has been the
focus of clinical and public health interventions during recent years. In addition, CDC has outlined a
strategy to improve the timeliness and geographic specificity of asthma surveillance as part of a
comprehensive public health approach to asthma surveillance.

Reporting Period Covered: This report presents national data regarding self-reported asthma prevalen
school and work days lost because of asthma, and asthma-associated activity limitations (1980--1996);
asthma-associated outpatient visits, asthma-associated hospitalizations, and asthma-associated deaths
(1980--1999); asthma-associated emergency department visits (1992--1999); and self-reported asthma
episodes or attacks (1997--1999).

Description of Systems: CDC's National Center for Health Statistics (NCHS) conducts the National He
Interview Survey annually, which includes questions regarding asthma and asthma-related activity
limitations. NCHS collects physician office-visit data in the National Ambulatory Medical Care Survey
emergency department and hospital outpatient data in the National Hospital Ambulatory Medical Care
Survey, hospitalization data in the National Hospital Discharge Survey, and death data in the Mortality
Component of the National Vital Statistics System.

Results: During 1980--1996, asthma prevalence increased. Annual rates of persons reporting asthma
episodes or attacks, measured during 1997--1999, were lower than the previously reported asthma
prevalence rates, whereas the rates of lifetime asthma, also measured during 1997--1999, were higher th
the previously reported rates. Since 1980, the proportion of children and adults with asthma who report
activity limitation has remained stable. Since 1995, the rate of outpatient visits and emergency departme
visits for asthma increased, whereas the rates of hospitalization and death decreased. Blacks continue to
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have higher rates of asthma emergency departmernt visits, hospitalizations, and deaths than do whites.

Interpretation: Since the previous report in 1998 (CDC. Surveillance for Asthma --- United States, 196
1995. MMWR 1998;47[No. §8-1]:1--28), changes in asthma-associated morbidity and death have been
limited. Asthma remains a critical clinical and public health problem. Although data in this report indica
certain early indications of success in current asthma intervention programs (e.g., limited decreases in
asthma hospitalization and death rates), the continued presence of substantial racial disparities in these
asthma endpoints highlights the need for continued surveillance and targeted interventions.

Introduction

Asthma is a prevalent chronic illness in the United States that has been increasing in prevalence since 19
(1). During 1991--2001, the problem of asthma has been the focus of programs and reports from
governmental agencies (e.g., the National Heart Lung and Blood Institute's National Asthma Education
Prevention Program [NAEPP] [2] and the U.S. Department of Health and Human Services' Action Agai
Asthma report [3]) and nongovernmental commissions (e.g., the Pew Environmental Health Commissio
Attack Asthma report [4]). A common feature of these reports and programs is a call for improved asthm
surveillance.

Asthma is a key component of the Healthy People 2010 objectives (35). Eight objectives address asthma:
1, reduce asthma deaths; 24-2, reduce hospitalizations for asthma; 24-3, reduce hospital emergency
department visits for asthma; 24-4, reduce activity limitations among persons with asthma; 24-5, reduce
number of school or work days missed by persons with asthma because of their asthma; 24-6, increase t
proportion of persons with asthma who receive formal patient education, including information regardin
community and self-help resources, as an essential part of the management of their condition; 24-7,
increase the proportion of persons with asthma who receive appropriate asthma care according to the
NAEPP guidelines; and 24-8, establish in >25 states a surveillance system for tracking asthma deaths,
illnesses, disabilities, impact of occupational and environmental factors on asthma, access to medical ca
and asthma management (5).

In 1998, CDC reported on the morbidity and mortality related to asthma for 1960--1995 (7). The finding
from that report included increasing trends of asthma prevalence and mortality, as well as racial and
regional disparities in asthma emergency department visits, asthma hospitalizations, and asthma deaths.
addition, CDC outlined a strategy to improve the timeliness and geographic specificity of asthma
surveillance as part of a comprehensive public health approach to asthma. Since the publication of the 1
report, which included data through 1995, progress has been made in implementing this surveillance
strategy.

This report presents national data regarding self-reported asthma prevalence, school and work days lost
because of asthma, and asthma-associated activity limitations (1980--1996); asthma-associated outpatie
visits, asthma-associated hospitalizations, and asthma-associated deaths (1980--1999); asthma-associate
emergency department visits (1992--1999); and self-reported asthma episodes or attacks (1997--1999).
report also describes progress made toward developing and improving surveillance for asthma at the sta
and local level.

Methods

We used data from national health surveys conducted by CDC's National Center for Health Statistics
(NCHS) to measure asthma prevalence, asthma episodes or attacks, asthma-associated school and work
absence days, asthma-associated activity limitation, asthma physician office and hospital outpatient
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department visits, asthma emergency department visits, asthma hospitalizations, and asthma deaths
nationally. For the latter three measures, we determined rates in four regions of the United States,* whic
are geographic divisions defined by the U.S. Bureau of the Census (Figure 1). We used population
estimates from the U.S. Bureau of the Census as denominators for asthma office-visit rates, asthma
emergency department visits, asthma hospitalizations, and asthma deaths. We used the civilian,
noninstitionalized population of the United States as our denominator for prevalence rates and asthma
episode or attack rates. We stratified each population denominator data set by region, sex, race (white,
black, and other), and age group (0--4 years, 5--14 years, 15--34 years, 35--64 years, and >65 years). Fo
determination of asthma-associated activity limitation and asthma-associated school absence or work lo
we used two age strata, 5--17 years and >18 years. In this report, we list annual estimates in the tables fo
selected years (i.e., 1980, 1985, 1990, and 1995--1999) and annual estimates for 1980--1999 in the figur
for every measure except asthma-associated activity limitation, school absence, and work loss. For thos
estimates, we had to group years because the denominator (i.e., persons with asthma) in the surveys was
smaller.

Our results were age-adjusted to the 2000 U.S. population by using five age groups (i.e. 0--4 years, 5--1
years, 15--34 years, 35--64 years, and >65 years). Regional emergency department data and death data
were age-, sex- and race-adjusted. We analyzed all data by using SAS (version 6) (6) and SUDAAN
(version 7.5) (7). We used two-tailed t-tests to determine whether the differences between two points in
time in asthma prevalence rates, asthma physician office-visit and hospital outpatient department rates,
asthma emergency department visit rates, asthma hospitalization rates, and asthma death rates were
statistically significant. We used two-tailed t-tests to compare asthma hospitalization rates and asthma
emergency department visit rates between regions, racial groups, age groups, and males and females. By
using the Bonferroni adjustment technique for multiple comparisons in <5 groups, we considered a
familywide p-value of 0.05 as statistically significant. B

Prevalence and Attacks or Episodes

NCHS conducts the National Health Interview Survey (NHIS) annually among a probability sample of
civilian, noninstitutionalized population of the United States (8). Before 1997, for one-sixth of the NHIS
sampled households (i.e., approximately 20,000 of 120,000 persons), participants were asked whether th
had any one of 17 chronic respiratory conditions, including asthma, during the preceding 12 months. Un
this design, information regarding asthma among adults might not have been reported by the subjects
themselves. For children aged <18 years, a knowledgeable adult family member, usually a parent, acted
a proxy respondent. Asthma prevalence was determined if a positive response was given to the followin
question: "During the past 12 months, have you had asthma?"

Starting in 1997, NHIS collected information regarding asthma for a randomly selected sample child (i.
by using a proxy respondent) in every household having a child and for a randomly selected adult in eac
household. Asthma attacks or episodes in the previous year were determined if positive responses were
given to the following questions: "Has a doctor or other health professional ever told you that you had
asthma?" and "During the past 12 months, have you had an episode of asthma or an asthma attack?" (8,9
We used SUDAAN to determine relative standard errors (RSEs) of the estimates and indicate which
estimates had RSEs of <30%, indicating relatively high reliability (7).

School and Work Absence Days and Activity Limitation
Through 1996, NHIS provided data regarding days of school and work missed and activity limitations
resulting from specific conditions. The number of asthma-associated school absence days in the previou

weeks was collected for children aged 6--16 years during 1980--1982, and for those aged 5--17 years
during 1985--1996. The number of asthma-associated work absence days for the previous 2 weeks was
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A

collected for persons aged >17 years in 1980--1982 and >18 years for 1985--1996. Because NHIS is
conducted continuously throughout the year, no seasonal bias exists in the 2-week recall period when th
period information is aggregated for the entire annual sample. Survey weights were used to aggregate th
number of absence days reported in the 2-week recall period during a 1-year period. We calculated the r
of absence days per person-asthma--year (i.e., person-year among all persons with asthma) and the
percentage of those with asthma who had >1 absence days in the previous 2 weeks. Because of the
relatively limited number of persons reporting absence days in the previous 2 weeks for each survey yea
we used multiple years of data to obtain stable estimates for absence days.

Activity limitation questions measured ability to perform age-appropriate activities. The percentage of
persons with asthma who reported asthma-associated activity limitation was calculated for children aged
17 years and adults aged >18 years who reported being currently employed. Activity limitations were
classified into one of four groups: all major act1v1ty was limited; certain major activities were limited; o

antivitiae wors limitad: Aar nn anfivitiaa wara limitad Tar ahildean agad & rAA 3wt e o - ey

aCuviies WEre imiica; Of O aCiiviiies ware mmined. r'or cnudaien agptil J--L I ycars, HidjOr dbuVII.y wads
defined as school attendance, and for employed adults aged >18 years, as working. Respondents were
categorized as limited if they reported limitations in major or other activities and if asthma was identifie
the primary or secondary cause of the limitation.

Physician Office Visits, Hospital Outpatient Department Visits, and Emergency Department Visit

Ambulatory medical care is the predominant means of providing health-care services in the United State
In this report, we consider both physician office visits and hospital outpatient department visits, the data
which are collected by using different surveys, as office visits; we consider emergency department visit
separately. Physician office-visit data were collected through the National Ambulatory Medical Care
Survey (NAMCS), which NCHS administered in 1973--1981, 1985, and annually since 1989 (10).
Approximately 2,000 physicians participated each year, reporting data regarding approximately 30,000
patient encounters. Hospital outpatient department visit data and emergency department visit data were
collected by using the National Hospital Ambulatory Medical Care Survey (NHAMCS), which has been
administered annually since 1992 (/7). Approximately 500 hospitals are sampled each year, resulting in
approximately 30,000 outpatient department encounters and 30,000 emergency department encounters.

For both data sets, we identified all patient visits for which asthma (International Classification of
Diseases, 9™ Revision, code 493) (12) was the first listed diagnosis. Sample weights were used to obtai
national estimates of annual outpatient (i.e., physician office and hospital outpatient department) visits a
emergency department visits for asthma. We used the RSEs, which are listed with the database
documentation, to determine which estimates had RSEs of <30%, indicating relatively high reliability (/

Hospitalizations

The National Hospital Discharge Survey (NHDS), conducted annually by NCHS since 1965, is a nation
survey of approximately 275,000 patient records from approximately 500 nonfederal general and short-

specialty hospitals. A hospitalization for asthma was defined as a primary discharge diagnosis of asthma
(ICD-9 code 493) (12). Race was missing for 5%--20% of the sample in any given year (/4). We exclud
these persons from the race-specific rate calculations but included them in all of the other rate calculatio
We used published relative standard errors (/3) to indicate which estimates had RSEs of <30%, indicati

relatively high reliability.

Mortality

The Mortality Component of the National Vital Statistics System includes medical conditions and
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demographic characteristics reported on death certificates (15). We searched for deaths for which asthm
was the underlying cause of death (ICD-9 code 493 for 1980--1998 and ICD-10 codes J45--J46 for 1999
(12,16) and calculated standard errors (i.e., the square root of the inverse of the number of deaths) becau
the number of asthma deaths is limited and annual rates are subject to random variation. The comparabi
ratio for asthma from ICD-9 to ICD-10 is 0.89, which means that 89% of the deaths classified as being
caused by asthma under the ICD-9 classification would be classified as asthma deaths under the ICD-10
classification (75).

Results

Prevalence and Episodes or Attacks

The self- or proxy-reported 12-month prevalence of asthma increased 73.9% during 1980--1996, with a
estimated 14.6 million persons (54.6/1,000 population) reporting asthma during the previous 12 months
1996 (Table 1; Figure 2). Beginning in 1997, the asthma questions on NHIS changed the measures of
asthma prevalence (9). Now, two measures are used, both restricted to persons with a medical diagnosis
asthma. The first is referred to as lifetime asthma prevalence, which includes those respondents with a
medical diagnosis of asthma at anytime in the their lives. In 1997, a total of 26.7 million persons
(96.6/1,000 population) reported a physician diagnosis of asthma during their lifetime, which is
substantially higher than the 12-month prevalence measured before 1997 (Figure 2). The second measur
a 12-month attack prevalence, which includes the number of persons with asthma who have had >1 atta
or episodes in the past 12 months. In 1997, the estimated prevalence of persons with asthma episodes or
attacks was 11.1 million (40.7/1,000 population), lower than the 12-month prevalence estimated from th
question wording used before 1997 (Tables 1,2; Figure 2). A sufficient number of years with the new
measures do not yet exist to determine whether the trends in asthma are increasing or decreasing. Both 1
month prevalence (before 1997) and 12-month attack prevalence of asthma (since 1997) were higher
among children aged 5--14 years, blacks compared with whites, and females. Neither 12-month prevale
nor episodes or attacks of asthma varied substantially among regions of the United States (data not
indicated).

Absence Days and Activity Limitation

School absence days among children and work absence days among adults increased from 1980--82 to
1995--96 (Table 3). During 1980--1996, rates of school absence per child with asthma per year and the
percentage of children with asthma who had limited activity because of asthma decreased slightly (4.9%
3.7%). Also not statistically significant, the percentage of children missing >1 days of school in the
previous 2 weeks decreased during the same period. Work absence days among adults with asthma
demonstrated similar trends to school absence days among children with asthma, except the percentage
adults missing >1 days of work because of asthma in the previous 2 weeks increased slightly during 199
1996, although the change was not statistically significant.

Physician Office and Hospital Outpatient Department Visits

During 1980--1999, the number of office visits for asthma as the primary diagnosis increased from 5.9
million to 10.8 million (Table 4; Figure 3). During 1992--1999, this estimate included both physician of
visits and hospital outpatient department visits, with the latter category including approximately 1 millio
visits annually. The demographic pattern in rates of office visits for asthma demonstrated higher rates
among blacks, females, and children (Table 5). Office-visit rates did not vary among regions of the coun
(these data not included in Table 5).
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Emergency Department Visits

During 1992--1999, the number of emergency department visits for asthma increased 36%, varying by
region, and the rate of emergency department visits for asthma increased 29% (Tables 6,7; Figure 4). Th
rates for blacks were >3 times the rates for whites, and the youngest children consistently had the highe
rates (Table 7).

Hospitalizations

The hospitalization rate for asthma peaked in the mid-1980s and has gradually declined since then (Tab
8,9; Figure 5). The substantial regional differences that were previously described (7) have persisted, as
higher rates among blacks, women, and children.

Deaths

The number of deaths and death rates from asthma increased gradually during 1980--1995 (Tables 10,11
Figure 6). Although a determination with certainty cannot be made, data for 1996--1998 indicate that
mortality rates are starting to plateau or decrease. The data from 1999 cannot be directly compared with
data from previous years because of the change in the classification system from ICD-9 to ICD-10 (Z3).
noted in the previous report, disparities persist, with higher mortality rates documented among blacks,
women, and the elderly, along with regional differences (Figure 6).

Discussion

The trend of increasing asthma-associated morbidity and mortality that occurred during 1980--1995 (/)
not continued for all measures. During 1995--1998, the rate of both physician office or hospital outpatie
visits and emergency department visits for asthma increased, whereas the rate of hospitalization and dea
decreased. Blacks continued to have higher rates of asthma emergency department visits, hospitalization
and deaths than did whites. Although 12-month asthma prevalence increased during 1980--1996, annua
rates of asthma episodes or attacks among persons with a medical diagnosis of asthma, measured during
1997--1999, are lower than the 12-month asthma prevalence determined previously. The corresponding
measures of lifetime asthma prevalence, also measured during 1997--1999, were higher than the 12-mon
asthma prevalence.

New in this report is the estimated morbidity of asthma as determined by missed days of school and wo
During 1980--1996, the number of asthma-associated work absence days and school absence days cause
by asthma have increased >50%, from 6.2 to 14.0 million for work absence days and from 6.6 to 14.0
million for school absence days. This corresponds to the increase in prevalence, because the school abse
days per child with asthma and the work absence days per adult with asthma have not changed during th
period.

The data in this report are useful for health departments and researchers as a comparison with the morbi
and mortality attributable to asthma among the populations they study. Populations with asthma morbid
higher than the national values might require targeted intervention programs. Although these data addre
Healthy People 2010 goals, certain ones (e.g., objective 24-6, increase the proportion of persons with
asthma who receive formal patient education, including information regarding community and self-help
resources, as an essential part of the management of their condition and objective 24-7, increase the
proportion of persons with asthma who receive appropriate asthma care [5], according to the NAEPP
guidelines) will require different surveys.
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In our previous report, we noted such limitations as a lack of data (other than death data) at the state or
local level and the timeliness of these data. Although these barriers still exist, progress is being made. In
2000, the Behavioral Risk Factor Surveillance System (BRFSS), an ongoing random-digit--dialed
telephone survey used in all 50 states, the District of Columbia, Guam, Puerto Rico, and the Virgin Islan
added two questions regarding asthma prevalence to the core survey. These data indicate variation in
prevalence among the participating sites. Lifetime asthma prevalence varied from a low of 8.0% in
Louisiana to a high of 15.9% in Puerto Rico. Current asthma prevalence varied from a low of 5.0% in
Louisiana to a high of 8.9% in Maine (/7). In addition, local health departments have been successful in
using existing data to determine patterns in asthma morbidity and, subsequently, target interventions (I8

New methods are being developed for asthma surveillance, including determining incident cases of asth
by using such sites as emergency departments to capture information regarding persons with asthma and
gain a better understanding of the factors related to asthma deaths (4). In 2000, CDC funded a program
implement asthma surveillance and interventions in hospital emergency departments and to evaluate the
surveillance and effectiveness of these interventions in reducing subsequent asthma hospitalizations and
emergency department visits. Michigan State University and the University of South Carolina have been
awarded cooperative agreements for a 3-year period to work with selected hospital emergency departme
asthma incidence. Asthma surveillance sites will be population-based centers designed to assess the pub
health impact of asthma, to determine asthma incidence, and to identify population-based risk factors
associated with asthma onset.

A third CDC initiative demonstrates the feasibility of a rapid asthma death notification system among
persons aged 2--34 years. This will include investigations of the asthma-associated deaths identified and
will describe the circumstances of these deaths to determine whether and how such deaths could have b
prevented.

Diagnosing asthma remains challenging. Although the clinical definition of asthma is the presence of
variable airflow obstruction that reverses either spontaneously or with treatment, differentiating asthma
from other chronic obstructive lung diseases remains difficult, chiefly among preschool and older adult
populations. Using surveys (e.g., those in this report) has additional limitations. For example, the major
of the asthma estimates contained in this report are dependent on physicians accurately diagnosing and
documenting asthma in patient records, with the potential for either underestimates or overestimates of
cases. Estimates of asthma prevalence, in addition, require the subjects to recall the physician's diagnosi
and are subject to similar biases. The Council of State and Territorial Epidemiologists has developed a ¢
definition for asthma for use in epidemiologic studies of asthma and asthma surveillance that provides
definition uniformity (/9).

Asthma remains a key public health problem in the United States. This report does not indicate dramatic
changes in asthma morbidity or mortality since our 1998 report (7), although the downward trend in asth
hospitalizations and asthma mortality might indicate early successes by asthma intervention programs s
1991 (2). A gradual but consistent upward trend occurred in 12-month asthma prevalence during 1980--
1996; however, the major changes in question wording in 1997 make forming conclusions regarding the
trend since that time impossible. Although a numeric increase has occurred in the numbers and rates of
physician office or hospital outpatient department visits and emergency department visits, these increase
are accounted for by the increase in prevalence. Opportunities to improve our understanding of this dise
and decrease its substantial morbidity in the United States remain. Public health programs must continu
provide scientifically validated programs to improve provider and patient adherence to published guidel
for treating asthma.
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* Northeast: Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, an
Vermont. Midwest: Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South
Dakota, and Wisconsin. Seuth: Alabama, Arkansas, Delaware, District of Columbia, Florida, Georgia, Kentucky, Louisiana
Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Virginia, and West Virginia. West:
Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and

Wyoming.

Table 1

TABLE 1. Estimated annual number of persons with self-reported asthma {1980-1996} or an episode of asthma or asthma att
{ 19971998} during the preceding 12 months, by race, sex, and age group, National Health Interviow Survey - United Sta

1980--1998*
1880 1685 930 1995 189§ 1997 1998 3¢9
Belf-raported asthma pravalence Episnde of asthma or asthms atl
during the pracading 12 months duting the proceding 12 month
Rage
Wity 8576,000 7.425,000 8,544,000 12,361,000 11,764,000 8,524,600 8,352,000 8226000
Blath 895,000 1 B8040 1,413,000 2,297 000 2550000 B2 00 1680 100 1,535
Cighat 102 000 68,0000 353.000 461,000 522 060 555,000 581000 727
Bex ’
Bl 3,438,000 3,863,500 4,741,000 6873000 5,751 (g 4,592 1506 4,550,000 4510
Farmale 2,539,000 4,748,600 5,578,000 4,168 000 845 004 6.520,000 §,062.000 s
Age groug {yrs)
-4 368,000 HE1.000 840000 1,227 H00 85,000 812,000 P800 &2s
514 1530600 1,720,600 FEPOO06 3,295 900 237193 2,391,000 27399.000 2,268
1524 2251000 2,885,000 2,888 D00 4,443,000 5,136,000 3,580,000 2,855,000 2.208
35 2,058,000 259800 3590000 4,715,000 4,441,000 4,655 000 3,506 00 3,451
it TRG,000 1008 000 1082006 1,236 000 1445000 BTS00 425,000 7T
Tatal 89754000 8,611,000 10,210,000 14,838,000 14,601,000 14,113,000 WHIEO00 10488
A FeRative Slenaaid GITo6s Sre o0, WIEGE CISrwRe INRICated.
! Relalive standard esror of the estimale is 30%-50%: the esimate is wraliable.
Murribers for sach variable sbght not add up to iolsl bensuse of rlenbng s
Return to top.
Figure 1
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FIGURE 1. Geographical regions of the Linited Sfates” as used
in this report
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* The four U.S. geographic regions defined by the LLS. Bureau of the Census
are Northeast: Conneclicut, Maine, Massachusetts, New Hampshire,
New Jersey, New York, Pennsylvania, Rhode island, and Vermaont.
Midwest: Hlinols, Indiana, lowa, Kansas, Michigan, Minnesota, Missouri,
Mebraska, North Dakota, Ohio, South Dakota, and Wisconsin, South:
Alabama, Arkansas, Delaware, District of Columbia, Florida, Georgia,
Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma,
South Carolina, Tennessee, Texas, Virginia, and West Virginia. West:
Alaska, Arizona, California, Colorado, Hawail, Idaho, Montana, Nevada,
New Maxico, Oregon, Utah, Washington, and Wyoming.
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TABLE 2. Estimated annual provalence* of selfreported asthma {1980-1996) or an episode of asthma or asthyna attack (19
zggtg during the preceding 12 months, by rave, sex and age group, National Health Interview Survey « United States, 18

1980 1985 1390 1985 1586 1897 1898 i
Selt-reported asthne provatante ot authrsg it
during the precading 12 months
Haces
Wil 3.4 e a5 54.5 536 Thip
Blak 5.1 6 458 845 #55 ( e
Oiver s5.0¢ 12 40.2 444 422 347 .7 32.9
Sexd

hale S0 384 394 45 430 B0 K1 RS 3
Femule ¥4 £ 4.2 #1.1 585 479 &4 44.¢

fuge group {ys)

4 ki) Wy 44.0 605 40,1 442 4BA Y
Budd CoAsY B4 637 s ans T 57.8 Sl
it 05 81 43 578 12 44 318 12,5
1844 269 08 184 50.1 462 are 567 235*‘*

285 1.9 s 6.3 0.4 485 275 .7 22

Totaté 314 36.6 41.8 552 546 4.7 3.2 284
“Por 1000 popuiason.,
A relalive Standaed armors ste <30%, unless vihenwise inticated
Ageeadiostad i 2000 US. popmdation.
* seedativa shandard eoror of Be astinale I8 H%-50%%:; e estmats i crvahiabie.
Return to top.
Figure 2

FIGURE 2. Estimated annual prevalence* of asthma — United
States, National Health Interview Survey, 1980-1999

120
100 Lifetime asthma
80 ~
2;3 80 - Asthma prevalence during the preceding 12 months
40 - ’/‘,‘-".-u.
Episode of agthimea or
201 asthma attack during
the preceding 12 months
0 T T T 1 t 1 1 ¥ 1 1) 4 ] 1 1 L ¥ ¥ ¥ ¥ H
1980 1982 1984 1986 1988 1980 1982 1984 1985 1008

Yaar

*Per 1,000 population; age-adjusted to the 2000 U.S. population.
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s

TABLE 3. Estimated average annual number of gchool and work absence days reiated to asthma, percentage with =1 abse
days in the previcus 2 weeks, and activity limitation caused by asthma among children aged 5-17 years and adults aged ;
years with self-reported asthma during the preceding 12 months, National Health Interview Survey — United States, 19801

1080-82° 158587 199092 1284-5(,

O hiigren agad 5-17 ypars with proxy-repotied asthma ‘

HBebwod sheares days (millions} 8.5 it4 46 144

Bebon absarss days per child-asthma-yesr 4.4 44 47 37

Parcerdage with 23 sbecnte doyy in the panious 2eeeks 80% 4% 7% 5.4%

Feroeniage wilh aclivly lratgdion caussd by asthma T 2% 205% 27 6% e R
Adulls aged 218 years with selfsporied asthma’

Werk sbsence days imilions) &2 s 0T 145

Work ghsence davs per sdulb-asihms-yesr 24 1.3 25 25

Pervendage with 24 abasnss days s the (ravious Zwedks  25% 25% 2.1% 3.3%

Prarpardsge with sofivity limiladion ssused by agthima 14.4% 13.9% 18.7% . 1488

* S groups for these yeors for sitnol Bbsonce days e 818 vanes, and for work absenne days, parsons el 217 years.
! inchudies oriy adulls who report belng eenployed ot the time of the sury.
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Figure 3

FIGURE 3. Estimated annual rate® of office visits for asthma
as the first-listed diagnosis, National Ambulatory Medical Care
— United States, 19801999 and National Hospital Ambulatory
Medical Care Survey — United States, 1992-1999

BG
% -
40 A
4
% 30~ - —/
a
\ includes hospitsi
20 4 cufpatient visis from
1992 forward
1¢ 4
ﬁ T ¥ 1 T T 1 L4 L 1 1 1 1 1 i T ¥ I I ¥ 1
1880 1882 1984 19B6 1588 1800 1932 15854 1996 1998
Year
*Per 1,000 population; age-adjusted to the 2000 U.8. population.
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TABLE 4. Estimated annual number of physician office visits (1980-1999) and hospital outpatient department visits {19951
for asthma as the first-listed diagnosis, by race, sex, and age group, Nationat Ambulatory Medical Care Survey - United Sta
19580-1958 and National Hospital Ambuiatory Madical Care Survey - United States, 1395-1999*

1980 s 1950 1995 1956 1997 1968 1849

Raco

Wil 5,234 000 5.863,060 5,356,000 8,241 000 8,107,000 EABLO0D 10,274,000 8810,000

otk BABO00 702,000 1058000 1,500,000 1,469,000 1707000 2861000 14780

b —5 — 692 000* 586,000+ 283,000¢ 559,000¢ o18,000 520.0
Bex

Male 2 B58 000 2,872,000 2574000 3,508,000 383,000 SABOONG 5521000 42274

Famale 3 262 100 3,532,000 4,563,000 .820,000 081 000 SITO000  TS%2000 55810
Age group {vrs]

-4 530,000 556,000 881,000 1,084,000 1,337,000 1,458,000 1,807 000 1150,
514 1,760 DG 1,520,000 § 274,000 2163000 2,044,000 ASBO00  4.507 000 23870
1534 1,462,000 1,206,000 1,723,000 1,977,000 21477 000 2IEEO00 2,726,000 1.880.0
3544 1 A75 0 2,275,000 2012000 3,680,000 2,870,000 SETA000 4,283,000 40690

fkats] GRT O00 B48.400 1,251 000 1.493.000 1427 (00 1. 488000 1.550.000 12420

Totalt 5,921,000 6,503,000 7438000 10,327,000 98955000 10.930.000  13.853.000 10,8080

¥ Al relative standaed eroes gre <30%, unless otborwiss indicated.
, Relative standard cevor of the eatimats is 30%-80%. the sulimats is undliabie.
Bulative standard ermor of the estimale sxceads 50%. .
* slurnbers for vach varisble might not adi Ut 1o folsl becauss of rousing s and missing race data for 1980,

Return to top.
Figure 4

FIGURE 4. Estimated annual rate”* of emergency department
visits for asthma as the firstdisted diagnosis, by region and
year, National Hospital Ambulatory Medical Care Survey —
United States, 1992-199%

140

*QI‘IO

120 4

100

- O Northeast »Ele Midwest - Bouth -485- Wost g T0stint
G v ¥ T 4 T T T T
1982 1983 1994 1805 1886 1987 1698 1900

Year

* Per 10,000 population; age-adiusted to the 2000 U.S. population.
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TABLE 5. Estimated annual rate® of physician office vigits (19801993} and hospital cutpatient department visits (19951999
asthma as the first-listed diagnosis, by race, sex, and age group, National Ambulatory Medicat Care Survey -« United Sta

19801999 and National Hospital Ambulatory Medical Care Survay - 1995-1999

1980 185 1390 1985 1956 1097 T 199
Racel
Whiile 26.5 288 258 883 3r.2 45 AB.5 48.6
Back ol 278 kLT 4r.2 .0 477 T4 419
b — — a3 8724 s 5514 #3.8 5.8
St
Masle 2459 265 22 275 248 W4 443 5.6
Famals 278 296 BAL 511 45.0 42.1 5T 434
Age group ()
-4 344 1.7 47.0 580 TLE 7.9 5.4 80.b
5-14 50.4 43.4 36.2 576 54.7 8.0 904 80.°F
1524 8.5 151 215 254 b33 294 5.7 25.9
45564 214 288 24.1 38y Kl iy 6.1 423 .3
=5 pri X 354 40.3 434 425 442 4540 6.2
Totalt 26.1 i) 28.8 9.4 9.7 41D 515 9.8
© Par 1,000 populaion.
T AL ralative standand oo are <30, wiless olhanadss Ingicaled,
§ Apm-adusted 10 3000 LS. popuiation.
¥ Fedativg sharcdaed arcor of 19e eatimate i 2096-50%: the eslimate i ervaliatia.
** Refative standsed atvor of 1P eslimate axobeds 50%.
Return to top.
Figure 5
FIGURE 5. Estimated annual rate” of hospitalizations for asthma
as the first-listed diagnosis, by region and year, National
Hospital Discharge Survey — United States, 19801999
30
o 2. ©
25 - R A NN
5 .
-G Norheast =Ele Midwest -0 South B Wagl =i Tofni
1980 1082 1984 1986 1988 1980 1902 1904 1996 1098
Year
“Per 10,000 population; age-adjusted {o the 2000 U.S. population.
Return to top.
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»

TABLE &. Estimated annual number of emergency department visits for asthma as the first-listed diagnosis, by race, sex,
age group. Hational Hospital Ambiudatory Medical Care Survey —- United States 1592-1909*

1994 1485 1298 1897 1688 1948
Rage :
Wkt BE5.000 18,000 1,486,000 1,283 000 1,278 000 1,313,000
Black 4880400 TTE.L00 san.000 619,000 97 DO $30.000
e B (300" 7000 49.000¢ - 59,0065 54000
Hax
s HET B0 728,000 868,000 BUALOD POB.000 S582.000
Fomalp B .000 1,840,000 SE7.000 1,408,000 1.426,000 1,088,000
Agge groug {yrs)
Ot 288,000 24800 326,000 327,000 322 300 268,000
514 pI R 322,100 38000 241,041 444,000 a89400
1534 438 000 588,000 853000 B4 000 B58 L40 H16.000
564 361,000 G340,000 510000 AGLG BE4.000 B 00
s85 85,000 101,000 85,000 BE D00 SO0 122,000
Total 1 ABT 000 1,867,000 934,000 1,917,000 2,534,000 1,997 060

; i relolive sterdard oreoes aee <305 unfoss otheredse Indicated.

Frdative standard seror of The astimats is 30%-50% e sslimeie is unseliable.
j Relative standard error of the sstimale excoeds 50%.

Mermbees for sath variable might not st uy 1o ot besause of rounding emor.

Return to top.
Figure 6

FIGURE 6. Annual rate* of death for asthma as the underlying
cause of death, by region and year, Mortality Component of
the National Vital Statistics System— United States, 1980-1999

30

International Classification %‘ Diseases, 9th Revision'
@ EY @ o . 99 w E - “@s,
= & Qh @w gy =)

5 - inigrnational Classification of Diseases, 10th Revision®

-3 Mortheast ol Midwgst -0 Soith  oo@w Wast e Total
0 1 1 1 T ¥ 4 1 1 T o1 1) 1 1 1 1

1980 1982 1984 1986 1988 1990 1892 18984 1996

Year

* Par 1,000,000 population; race-, sex-, and age-adjusted to the 2000 U.S.
. population.
World Health Crganization. Manual of the international Statistical
classification of diseases, injuries, and causes of death. 107 revision.
Geneava, Switzedand: World Health Organization, 1998
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TABLE 7. Estimated annual rate* of smergency department vislis for asthma a8 the firstdisted diagnosis, bry raf:,e, sex, and ;

group, Hational Hospital Ambulatory Medical Care Survey — Unifed mataa 1992-1909¢

1992 1955 998 1897 1398 1958
Racgt
Whike 437 469 5448 577 582 5.4
Bfack 143.2 2284 188.7 171.2 185.7 174.3
Ciber 93 56.2% 56.2% - ELE: B4
Sed
Mssles 517 4.4 rak} 5%5 BaT B84
Fomals #1.5 3] 720 #1.8 a3 772
Age group {yrs)
L) 1550 1312 1724 1778 1762 141.8
514 s 85.8 £14.4 2.6 1138 385
15-34 853 727 BAG 85 864 B1.3
35-84 1.0 86.5 52F 484 408 58.1
b 280 287 258 243 W 5.5
Total 56.8 Ty TEA 712 781 73.3
* P 10,000 peguition.

1 Al sshative stenden arears ane <30%, wless oihsnsse Indicaterd,

# Age-adusted b 2000 US. popalation.
¥ Fotative standast arror of the estimets is 30%-50%; the estimate is unreliable.

™ Helative stardlard arvor of 1he estimale eioseds 50%.
Return to top.
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TABLE 8. Estimated annual number of hospitatizations for asthma as the firstfisted diagnosis, by race, sex, and age gro
Mational Hesplial Discharge Survey - United States, 1980-1889*

1588 1985 1930 1995 1996 1867 1588 1995
Ravy
Wehila 88000 8000 263,000 258,600 H37000 262,600 222,600 238407
Bhack 3000 51,000 14,000 $40,600 133,000 125,000 115,000 1280
Othser et 22,000 O 25 000 83,000 33,000 28,000 42,0
Tizging® 42000 A3 000 THA00 20,000 71,608 58,000 53,008 TLG
Sex
Mak T8O, 000 195,004 191,000 210000 195,000 204.000 168,600 190,90
Fare F2B.0000 2BE000 5000 301,000 278,000 278,000 255,421 2840
Age graap (yrs) ,
(-4 &1, 000 £4 000 104,000 118,600 114,00 121,000 20,000 1058
&-14 H5,000 61,000 65,000 4500 81,600 93,600 THO00 85D
1554 7,000 7700 75000 &0.000 73,000 .00 56,000 Erd
3554 TE3,000 143,004 146,060 142,000 147,000 135,000 141,000 134.0
=45 Baf00 arhn 0000 7400 59,0040 65,1010 B3, 008 Fa.000
Total 408,000 462,600 AT5.000 511,000 474,800 484,000 423,000 478,000
;A relative stadard errors are <30%. unless othanise indicated.
Ma%we gtandgard avor of (e astinate amseds 50%.
l‘%{ﬁa ddate wara nol colfacad by vartsln hospitals i1 iha gurvey.
¥ Musmbars for saoh vadiabia might not 2d up 1o totel becasse of rourdieg drror.
Return to top.
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TABLE §. Estimated annual rate* of hospitalizations for agthma as the firgt4isted diagnosis, by race, sex, and age group, Natic
HospHat Discharge Survey - United States, 19801994
198 1945 19490 1945 1486 1897 1598 1993
Raved
White 154 158 125 118 10.9 119 e 08
Biark 2T . o] 46.7 8.2 344 2.5 388
Citiee — 298 25 224 268 g9.4 24 31.5
Hext
Tl 17.4 174 155 16.4 148 15.3 125 184
Femate 2.3 223 224 224 206 20.4 124 208
Age grougs 18]
£ Ky i) 478 55.8 G626 6.2 3.8 A7 554
514 181 124 18.5 254 214 241 155 218
1534 85 a7 9.4 10.2 94 5.4 T3 0.
4564 18.9 185 16.5 159 15.2 137 13.9 134
85 2.4 4.4 30 215 177 183 17.8 21.1
Totals 9.0 19.7 ig.2 13.5 174 18.1 187 17.6
* Frar 10,000 population.

; A satalier shandaed arees are <30%, wilsss oiherwise ingicated.
. Aga-afiusied fo 2000 US. popidation,
Falative stendarg artor of he estimate axoeeds 50%.,
Return to top.

Table 10

TABLE 10. Annugl number of deaths with asthma as the underlying cause of death diagnosis, by race, sex, and age gro
Underlying Cause of Doath data set - United States, 19801989

180 1985 +9%0 1985 1986 1957 1838 FrTeTS
Race
Wbt 2291 3028 1,560 4,208 4,110 45002 3,847 3,428
Btk 557 778 S5 1,247 1395 1,200 1,280 1,145
CHbuss 43 T8 i3y 182 32 3% Py th4
Hex
e 1,302 1,551 1885 2078 RATS 1,586 2,600 1.620
Famata 1565 2,829 2,934 3,568 3582 3,445 2,498 BO3T
Age group [yre]
-t 28 2y 37 o4 44 a5 E] 32
E-14 G5 05 111 151 159 130 44 44
1534 235 438 9T 537 542 ars g da4
a5~ 963 1564 1,572 1946 1 501 1.60% 1807 1857
248 1,574 24061 2702 25984 A0 2 Hi5 2,851 2400
Total 2,501 3,880 4319 5,637 5857 5434 5,448 4857

* At ralative standasd erors ara =30%. ] ; .

 Code 455 fom Workd Health Onganizations. Memal of e intermational stalistics classification of disssses, injuries, and causes of death. 8 ravis

| Genea, Swirssriard: Wod Haalth Organieation, 1977.

* Codes JA5-J46 from Wodd Health Qrganization. Manisl of the temafional stabisboal classfeation of dighases, injuries, and teuses of death.
reedsion, Cansva, Switzedend: Workt Health Qrganization, 1959,
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>

TABLE 11. Annual rate” of deatis with asthma as the underlying cause of death diagnosis, by race, sex, and age gmup, Underiy
Cause of Death data set - Uinjted States, 1980-1999"

1580 15&5 1950 1985 1986 1597 1888 THgEE
Raga*
Wi 12.% 154 175 145 B4 174 TH 142
Btk 278 34.8 #0.9 5.2 B0 425 A44.7 8.7
Ctber 13.5 164 258 233 276 268 22.7 B4
Baner~
Winle 14.7 189 T8 175 17.7 164 65 3.1
Fesnaba 14.4 192 221 259 254 237 233 4
Age group {yrs]
(edt 1.8 .5 24 1.8 23 14 2% 1.7
5-14 1.8 28 az 4.0 4.8 a4 a8 28
1534 AL 4.3 &4 BT &5 8. £.4 5.9
A5-g4 REX] 177 188 208 205 190 T8 iBE
»35 g1.8 Te&h 874 BHE 0.3 8.7 2.4 el
Total™ 14.4 17.7 20.2 19 218 235 2.3 7.2
* Por 1 000000 pomdation.

¥ Al rolalive steriand arors are <30%.
& Code 483 from Wond Healih Orgardzation. Manual of iha inferalionst statisticat classifisation of dizeases, inkiries. and calses v:xf o, " rnds
Cuermen, Switrerlond: Wt Hootth Cegaoization, 1977,
T Codes J45-J45 fom Wond Hegith Orpardzalion. Manusl of the inferaafione statistion) daseificalion of dissases, injudes, ara couses of seaih,
Tewision. Gareve, Switzertend: Workd Hoallh Drganization, 1999,
* Age-sthisied 1o he 2000 US. popdation.
Return to top.
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